In vivo quantification of receptor-mediated uptake of asialoglycoproteins by rat liver.
The in vivo kinetics of hepatic clearance of 125I-asialo-orosomucoid and 125I-asialofetuin was determined with a portal vein injection technique in barbiturate-anesthetized rats. Nonlinear regression analyses of saturation data gave the following parameters for asialo-orosomucoid, Km = 0.26 +/- 0.06 mg/ml, Vmax = 320 +/- 70 micrograms/min/g, and for asialofetuin, Km = 0.32 +/- 0.07 mg/ml, Vmax = 240 +/- 40 micrograms/min/g. Unlabeled asialofetuin inhibited the clearance of 125I-asialo-orosomucoid with a Ki = 0.25 +/- 0.04 mg/ml. Based on a model assuming that in vivo receptor concentration much greater than receptor KD, then the maximal binding capacity of the external surface of liver cells in vivo for asialo-orosomucoid is 2Km or 520 micrograms/ml or 52 micrograms/g of liver, assuming the liver interstitial space is 0.1 ml/g. Our estimate of in vivo binding capacity approximates in vitro estimates of total hepatic binding capacity, but is 10-fold greater than in vitro estimates of binding capacity on the external surface of liver cells. These results suggest the large majority of asialoglycoprotein receptors are located on the external surface of liver cells. The saturability of 125I-asialo-orosomucoid clearance was also demonstrated with a portal vein double bolus technique, wherein the portal injection of 20-1000 micrograms of unlabeled asialo-orosomucoid was followed 30 s later by the portal injection of tracer. Maximal inhibition of uptake was obtained with a portal vein injection of greater than or equal to 500 micrograms of asialo-orosomucoid. The specific extraction of the 125I-asialo-orosomucoid, which was near zero shortly after a 400-micrograms loading dose, gradually increased toward normal levels with a t1/2 of 21 min. This t1/2 may represent the in vivo rate of receptor recycling, since the gradual increase in unoccupied receptor sites is consistent with the model of receptor binding, internalization, and recycling.